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39400 WOODWARD AVENUE A dental illumination device is provided that comprises a 
BLOOMFIELD HILLS’ MI 48304-5151 (Us) plurality of light-emitting diodes capable of emitting light of 

_ selected Wavelengths that do not activate initiator molecules 
(21) Appl' NO" 11/776’204 contained Within dental restorative material such as dental 

. _ composite, or at an intensity Which is insuf?cient to initiate 
(22) Flled' Jul' 11’ 2007 substantial polymerization of the dental restorative material. 

Related U 5 Application D ata Typically, the dental illumination device produces light 
' ' having Wavelengths not in a range selected from 400 nm to 

(63) Continuation of application No. PCT/AU2006/ 500 nm’ 350_nm PO 470 nm aPd below 350 nm to 429 nm' 
000047’ ?led on Jan 16, 2006' The dental 1llum1nat1on device may further comprlse a 

sWitch that alloWs the aforementioned Wavelengths to be 
' ' ' ' ' switched oiT or reduced in intensit as re uired. The dental (30) Foreign Application Priority Data y q 

illumination device may operate as a stand-alone unit or may 

Jan. 14, 2005 (AU) ............................. .. AU2005900148 be ?tted to an existing dental light. 
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DENTAL ILLUMINATION DEVICE AND METHOD 

RELATED APPLICATIONS 

[0001] This application is a continuation of International 
Application PCT/AU2006/000047, With an international ?l 
ing dated of Jan. 16, 2006, Which claims priority to Austra 
lian Patent Application AU2005900148, ?led Jan. 14, 2005, 
both of Which are hereby incorporated by reference in their 
entirety. 

FIELD OF THE INVENTION 

[0002] THIS INVENTION relates to an illumination 
device and method that prevents premature photo-polymer 
iZation of dental restorative materials. More particularly, this 
invention relates to a device and method for illumination of 
a dental Workspace and/or oral cavity during application of 
a composite ?lling to prevent premature polymeriZation of 
the composite ?lling. 

BACKGROUND OF THE INVENTION 

[0003] Modern general dental practice involves the use of 
restorative materials such as so called “White ?lling” mate 
rials, Which comprise ceramics, glass-ionomer cement 
restoratives and composite resins. This latter group, the 
composite resin materials (“composites”), are frequently 
used by dentists for restoring anterior and posterior teeth, 
With “tooth-coloured ?llings”. 

[0004] Typically, dental restorative materials such as com 
posites, are dispensed in an unset phase as a viscous paste 
Which can be puttied or moulded into place to restore a 
missing portion of a tooth or otherWise ?ll a tooth cavity, 
crack or crevice. Chemically, the paste is made of mono 
meric molecules Which undergo photo-polymerisation in 
order to set into a hard “set phase” ?lling. 

[0005] Polymerisation requires “initiator” molecules that 
initiate the chemical reaction. In order to initiate the poly 
merisation of a composite from a paste to a set phase, 
electromagnetic energy is applied to the composite paste to 
activate the initiator molecules contained Within the paste. 
Once these initiator molecules are energised by absorbing 
some of the electromagnetic energy, they react to commence 
the polymerisation process Within the composite paste, 
resulting in the setting of the paste. The most commonly 
used photo-initiator molecules are based on camphorquino 
nes, Which are activated by blue light. The range of absorp 
tion of blue light by these initiator molecules is limited to 
betWeen approximately 400-500 nm Wavelengths With the 
peak absorption occurring around 465 nm. 

[0006] Another photo-initiator is phenyl-propanedione (or 
PPD), Which has an ability to absorb light of Wavelengths 
less that 350 nm (near ultra-violet range) to about 470 nm, 
With its peak absorption occurring at 390 nm. 

[0007] Another even less common photo-initiator used in 
some dental materials is called Lucerin TPO Which is also in 
the loWer end of Wavelengths, starting With absorption 
ability beloW 350 nm, peaking at about 370 nm and ceasing 
to absorb light With Wavelengths above 420 nm. 

[0008] The blue light typically used in composite dentistry 
is produced or ?ltered doWn to a Wavelength in a range that 
peaks as close as possible to 465 nm, given that the 
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photo-initiator molecules Within the composite paste are 
usually based on camphorquinone chemistry. 

[0009] During the placement of a ?lling into a tooth by a 
dentist, the composite is dispensed from light-protective 
packaging, either onto a pad or directly into the tooth. If 
dispensed onto a pad, a bulk amount is usually dispensed 
onto the pad and the dentist Will then take small increments 
from this bulk amount and transfer these increments into the 
tooth. The bulk amount on the pad is thus subject to 
exposure to ambient light (Which Will include light of 465 
nm Wavelength) in the dentist’s Workspace and Will poly 
merize upon prolonged exposure to light, the rate of poly 
meriZation dependent upon the intensity of the ambient 
light. Once polymerised, the composite is useless to the 
dentist. Covering the composite on the pad With a light-proof 
cover is thus a common practice, and many devices are 
available for this purpose. 

[0010] When Working in the intra-oral environment, the 
dentist uses an overhead operating light to illuminate the 
oral cavity. This light is normally a focussed spot light of 
quite high intensity and provides bright White light illumi 
nation into the mouth. The dentist is thus able to readily see 
the teeth and tissues Within the oral cavity. HoWever, When 
placing composites into teeth, the operating light is so bright 
that it Will start to activate the polymerisation process of the 
composite. This is a common and very real problem for 
dentists, and can happen in even the very ?rst feW seconds 
of the composite being exposed to light (depending on the 
brightness of the operating light). The composite becomes 
unmanageable if it begins to harden during placement, and 
the consequences on the physical properties of the ?nal 
?lling are very deleterious if the composite is partly poly 
merising during its placement. 
[0011] To prevent this problem occurring, dentists often 
turn off their operating light. This prevents the composite 
from setting during placement, but makes it very di?icult to 
see the tooth or tissue being treated. The subsequent eye 
strain is tiring for the dentist and the inability to properly see 
the relevant tooth or cavity to be ?lled can lead to a 
signi?cant drop in the quality of the service being provided 
to the patient. 

[0012] Dental composite manufacturers have also realised 
that this is a signi?cant problem in composite dentistry and 
have begun to alter the levels of initiator molecules that they 
include in the composites that they make. Their aim has been 
to decrease the levels of initiator to the point that the 
composite is less sensitive to ambient light. In reality, the 
composite is not resistant to polymerisation by ambient 
light, but it might take a slightly longer exposure to ambient 
light to effect premature polymerisation. HoWever, there is a 
limit to hoW little initiator can be incorporated into the 
composite as if there is too little, there may not be enough 
to effect adequate polymerisation by the dentist clinically 
When he or she shines their blue light source onto the ?lling 
to make it set. Or, there may be enough initiator, but it may 
take an unacceptably long period of time of blue light 
exposure to make the ?lling set. 

[0013] In light of the foregoing, proposed solutions to the 
problem of light-activated premature polymeriZation of den 
tal composites have been problematic. 
[0014] Firstly, reduced or absent illumination of the oral 
cavity during application of a composite ?lling compromises 
the ability of a dentist to operate effectively and ef?ciently. 
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[0015] Secondly, reduced level of polymerization initiator 
in the dental composite can compromise the quality of the 
composite ?lling and also does not eliminate the problem of 
at least some premature polymerization occurring. 

[0016] With these problems in mind, German Patent 
Application DE 199 10 126 describes the use of gas dis 
charge lamps for producing light of Wavelengths that do not 
initiate composite polymerization, or ?lters Which remove 
such Wavelengths from polychromatic light. 

[0017] A dental light ?lter is also described in Interna 
tional Publication WO98/ 10220, Which ?lters light in the 
Wavelength range 400-520 nm to thereby reduce premature 
composite polymerization. 

SUMMARY OF THE INVENTION 

[0018] Notwithstanding prior art attempts to deal With the 
problem of premature polymerization of dental composites, 
there is still no dental illumination source that provides 
satisfactory illumination to alloW a dentist to Work safely 
and ef?ciently While avoiding premature polymerization of 
dental composites. In this regard, prior art light ?lters 
signi?cantly reduce light intensity While gas discharge 
lamps are expensive and complicated due to the need to 
provide appropriate gas mixtures. 

[0019] The present invention is therefore broadly directed 
to an illumination device that is capable of emitting light of 
selected Wavelengths that do not activate initiator molecules 
contained Within dental restorative material, or at an inten 
sity Which is insufficient to initiate substantial polymeriza 
tion of a dental restorative material. 

[0020] In one broad form, the invention provides an illu 
mination device comprising an illumination source Which 
comprises a plurality of light emitting elements that are 
incapable of emitting light at selected Wavelengths that 
activate initiator molecules contained Within dental restor 
ative material, or Which emit light of said selected Wave 
lengths at an intensity Which is insufficient to initiate sub 
stantial polymerization of a dental restorative material. 

[0021] Suitably, in use the illumination device provides 
su?icient light to illuminate an oral cavity and/or dental 
Workspace notwithstanding the selective absence of, or 
reduction in, light emitted at Wavelengths that activate 
initiator molecules contained Within dental restorative mate 
rial. 

[0022] In another broad form, the invention provides a 
method of applying a dental restorative material or illumi 
nating a dental Workspace under illumination conditions that 
do not activate initiator molecules contained Within dental 
restorative material and/or do not initiate substantial poly 
merization of said dental restorative material. 

[0023] In a ?rst aspect, the invention provides an illumi 
nation device comprising an illumination source that is 
capable of emitting light of a Wavelength not in a range 
selected from the group consisting of: 

[0024] 400 to 500 nm; 

[0025] 350 to 470 nm; and 

[0026] beloW 350 to 420 nm. 
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[0027] Preferably, With respect to (a), the illumination 
source is capable of emitting light of a Wavelength not in the 
range 420-480 nm. 

[0028] More preferably, the illumination source is capable 
of emitting light of a Wavelength not in the range 460-470 
nm. 

[0029] Advantageously, the illumination source is capable 
of emitting light of a Wavelength not 465 nm. 

[0030] Preferably, With respect to (b), the illumination 
source is capable of emitting light of a Wavelength not in the 
range 360-420 nm. 

[0031] More preferably, the illumination source is capable 
of emitting light of a Wavelength not 380-400 nm. 

[0032] Advantageously, the illumination source is capable 
of emitting light of a Wavelength not 390 nm. 

[0033] Preferably, With respect to (c), the illumination 
source is capable of emitting light of a Wavelength not in the 
range beloW 350-400 nm. 

[0034] More preferably, the illumination source is capable 
of emitting light of a Wavelength not 360-380 nm. 

[0035] Advantageously, the illumination source is capable 
of emitting light of a Wavelength not 370 nm. 

[0036] In a more preferred embodiment, the illumination 
source comprises a plurality of light emitting elements, one 
or more of Which emit light of a particular Wavelength not 
in the range 460-470 nm. 

[0037] In a particularly preferred form of these aspects, the 
light emitting elements are light-emitting diodes (LEDs). 

[0038] In a less preferred embodiment, the illumination 
source comprises a ?lter Which substantially prevents emis 
sion of light having a Wavelength in the range 400-500 nm. 

[0039] In a second aspect, the invention provides a method 
of applying a dental restorative material including the step of 
applying the dental restorative material to a tooth When the 
oral cavity is illuminated With light does that not activate 
initiator molecules contained Within dental restorative mate 
rial, or Which does not initiate substantial polymerization of 
a dental restorative material. 

[0040] Preferably, the light comprises one or more Wave 
lengths not in a range selected from the group consisting of: 

[0041] 400 to 500 nm; 

[0042] 350 to 470 nm; and 

[0043] beloW 350 to 420 nm. 

[0044] Preferably, With respect to (a), the Wavelength is 
not in the range 420-480 nm. 

[0045] More preferably, the Wavelength is not in the range 
460-470 nm. 

[0046] Advantageously, the Wavelength is not 465 nm. 

[0047] Preferably, With respect to (b), the Wavelength is 
not in the range 360-420 nm. 

[0048] More preferably, the Wavelength is not 380-400 
nm. 

[0049] Advantageously, the Wavelength is not 390 nm. 
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[0050] Preferably, With respect to (c), the Wavelength is 
not in the range 350-400 nm. 

[0051] More preferably, the Wavelength is not in the range 
360-380 nm. 

[0052] Advantageously, the Wavelength is not 370 nm. 

[0053] In a third aspect, the invention provides a method 
of illuminating a dental Workspace including the step of 
providing illumination With light that does not activate 
initiator molecules contained Within dental restorative mate 
rial, or Which does not initiate substantial polymerization of 
a dental restorative material. 

[0054] Preferably, the light comprises one or more Wave 
lengths not in a range selected from the group consisting of: 

[0055] 400 to 500 nm; 

[0056] 350 to 470 nm; and 

[0057] beloW 350 to 420 nm. 

[0058] Preferably, With respect to (a), the Wavelength is 
not in the range 420-480 nm. 

[0059] More preferably, the Wavelength is not in the range 
460-470 nm. 

[0060] Advantageously, the Wavelength is not 465 nm. 

[0061] Preferably, With respect to (b), the Wavelength is 
not in the range 360-420 nm. 

[0062] More preferably, the Wavelength is not in the range 
380-400 nm. 

[0063] Advantageously, the Wavelength is not 390 nm. 

[0064] Preferably, With respect to (c), the Wavelength not 
in the range 350-400 nm. 

[0065] More preferably, the Wavelength is not in the range 
360-380 nm. 

[0066] Advantageously, the Wavelength is not 370 nm. 

[0067] Preferably, according to the aforementioned 
aspects, illumination is provided When applying a composite 
to a tooth prior to polymerization of the composite or dental 
restorative material. 

[0068] According to the aforementioned aspects, the illu 
mination source may lack any light emitting elements (eg 
LEDs) that are capable of emitting light of a Wavelength that 
activates initiator molecules contained Within dental restor 
ative material. 

[0069] Alternatively, the illumination source may have 
relatively feWer light emitting elements (e. g. LEDs) that are 
capable of emitting light of a Wavelength that activates 
initiator molecules contained Within dental restorative mate 
rial, Wherein said Wavelength(s) is/are emitted at an intensity 
Which is insufficient to initiate substantial polymerization of 
a dental restorative material. 

[0070] In another embodiment, the illumination source 
may have light emitting elements (eg LEDs) capable of 
emitting light of a Wavelength that activates initiator mol 
ecules contained Within dental restorative material, Wherein 
a sWitching means is provided to selectively switch off these 
light emitting elements and/or reduce their intensity as 
required. 
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[0071] Throughout this speci?cation, unless the context 
requires otherWise, the Words “comprise”, “comprises” and 
“comprising” Will be understood to imply the inclusion of a 
stated integer or group of integers but not the exclusion of 
any other integer or group of integers. 

BRIEF DESCRIPTION OF THE DRAWING 

[0072] In order that the present invention may be more 
readily understood and placed into practical effect, preferred 
embodiments of the invention Will be described, by Way of 
example only, With reference to the accompanying draWing 
in Which: 

[0073] FIG. 1 shoWs a schematic representation of a dental 
illumination device; and 

[0074] FIG. 2 shoWs a side vieW of an illumination device 
comprising a light focusing means. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0075] The present invention provides an illumination 
device that is capable of emitting light of selected Wave 
lengths that do not activate initiator molecules contained 
Within dental restorative material. 

[0076] The illumination device of the invention may be 
used in a dentist’s Workspace or may be used in a factory, 
dispensary or other environment Where photocurable mate 
rials (Whether for dental or other use) are prepared, handled, 
packaged and/or dispensed. 

[0077] In a preferred from, the invention provides a dental 
illumination device for use in a dental Workspace Which is 
capable of emitting light of a Wavelength not in the range 
400-500 nm, and yet is still acceptable to the human eye for 
illumination both in terms of adequate intensity and trueness 
of colour and contrast. 

[0078] Preferably, the illumination device of the invention 
comprises a plurality of Light Emitting Diodes (LED). 

[0079] In a particularly preferred form, the plurality of 
LEDs comprise one or more LEDs that emit light of a 
particular Wavelength not in the range 460-470 nm, or more 
particularly not 465 nm light. 

[0080] According to this preferred form, the illumination 
device and method of the invention are applicable to dental 
restorative materials that include camphorquinone-based 
photo-initiators having peak light absorption around 465 
nm. 

[0081] HoWever, it Will be appreciated that the inventive 
concept is also applicable to or other photo-initiators that 
may come to be used in dentistry, including the currently 
less commonly used phenyl-propanedione (or PPD) and 
Lucerin TPO photoinitiators. 

[0082] The Wavelength of light emitted by an LED is in a 
tight band of a de?ned Wavelength, thus a plurality of LEDs 
may be arranged so that light of suitable intensity and 
visibility (including but not limited to “near White” light), 
can be produced, Without “stray” blue or near-blue light 
Wavelengths being emitted. 
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[0083] Accordingly, With the vast array of LEDs noW 
available (see for example http://WWW.superbrightleds.com/ 
leds.htm), in one form the invention contemplates a dental 
illumination device comprising a plurality of High Intensity 
LEDs, one or more of Which LEDs emit light of the different 
component colours of light (Violet, Indigo, Blue, Green, 
YelloW, Orange, Red), and focuses these into a single spot of 
illumination to create White or “near-White” light. 

[0084] According to this embodiment, a sWitching means 
is provided for sWitching off one or more LEDs (e.g. 
Wavelengths in the range 400-500 nm), thereby creating a 
dental light source speci?cally de?cient in the Wavelength of 
light to Which composite initiator molecules are sensitive. 

[0085] This light Would effectively be White or “near 
White” light, but in contrast to ?ltered light, Would still be 
very bright, as less than about 1/7th of the light intensity of the 
original source Would have been removed as only one LED 
Would be turned off Without the removal of all loWer 
Wavelengths in the “near blue spectrum” (eg 465 nm) of 
light emission. 

[0086] In another embodiment, said sWitching means is 
for reducing light output, Which means facilitates selectively 
loWering the intensity of emission of a particular light (e.g. 
blue light in the range 400-500 nm) to thereby reduce the 
total output of that particular light over a time period. 

[0087] Another form of this embodiment is a sWitching 
means that facilitates emission of intermittent “pulses” of a 
particular light (e.g. blue light in the range 400-500 nm) to 
thereby reduce the total output of that particular light over a 
time period. 

[0088] SWitching means may be provided as a manual 
sWitch mounted to the illumination device, as a sWitch 
operated by a remote control or as a “proximity” sWitch in 
the illumination device Which, for example, comprises a 
motion detector to automatically operate said sWitching 
means. 

[0089] In this regard, LEDs are presently available With 
different emission Wavelengths Within the same general 
colour band of light. For example, several Red LEDs exist 
Which emit light in Wavelengths of 627, 628, 630, 631 nm 
respectively, yet all are red-coloured light sources. There 
fore, different LEDs could be used so that not all “blue 
spectrum” light Would need to be removed, but instead, only 
the blue LEDs Which emit Wavelengths Within the speci?c 
peak absorption spectrum of the initiator molecule of com 
posite Would be removed. This means that the “Wavelength 
depleted light” that could be produced by placing speci?c 
LEDs in an array, could be very close to White light and thus 
provide good, high contrast and bright vieWing for the 
dentist. 

[0090] By Way of example, typical commercially available 
LEDs alloW the folloWing choices: 

Ultraviolet (near) 395 nm 
True Violet 400-420 nm 
Violet 405 nm 

Indigo 430 nm 
Blue 460-472 nm 

Turquoise 495-505 nm 
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-continued 

Aqua 505-507 nm 
Green 524-525 nm 

Yellow 588-595 nm 

Orange 605-615 nm 
Red 627-660 nm 

[0091] LEDs are also made With varying light emission 
strengths, measured in millicandellas (mcd) and in Lumens 
(lm) for high intensity LEDs. Some coloured LEDs have 
greater mcd and lm values than other colours. Accordingly, 
it may be necessary to vary the number of LEDs for each 
particular Wavelength or group of Wavelengths to ensure an 
even light intensity blend. By Way of example, Green LEDs 
are presently commercially available in light intensity out 
puts of luminous intensity 5000 mcd to 13000 mcd. Orange 
LEDs are typically available in brightness’ of 4000 and 5000 
mcd. Thus, the dental light source of the invention might 
require more orange LEDs than Green LEDs. 

[0092] Further to this, the human eye is more sensitive to 
certain Wavelengths of light, therefore more sensitive to 
certain colours. Speci?cally, it is most sensitive to Green 
YelloW colours and least sensitive to Red. Thus it may be 
necessary to use more Red LEDs to compensate for this 
phenomenon. 
[0093] Particularly high luminous density (lumens/mm2) 
LEDs are also available, such as the LuxeonTM LED from 
Lumileds Lighting, San Jose, Calif. USA, Which have lumi 
nous densities as high as 20, 50 or up to 200 lumens/mm2. 

[0094] Notwithstanding the foregoing variables, it Will be 
appreciated by a person skilled in the art that the number of 
LEDs and the respective Wavelengths of each LED may be 
readily ascertained or tested to produce suitably visible light, 
such as but not including near White light, of a total luminous 
intensity Which may be 50,000 mcd, 60,000 mcd, 100,000 
mcd, 200,000 mcd, 300,000 mcd, 400,000 mcd, 500,000 
mcd or more. 

[0095] Accordingly, a non-limiting example of an LED 
array of the invention may comprise a total of 80-120 LEDs, 
each of approximately 5000 mcd luminous intensity. 

[0096] In an alternative non-limiting example, feWer 
LEDs may be used, such as three to four high intensity 
Luxeon-style LEDs, each of a luminous density of 20 to 50 
or more lm/mm2. 

[0097] Typically, the LEDs are arranged as an LED or 
diode array, Whereby one or more arrays are provided in an 
illumination source. 

[0098] An example of a conventional LED array is pro 
vided in published United States Patent Application 
20040029069. 

[0099] It Will also be appreciated that LEDs can generate 
heat, particularly high luminous intensity/density LEDS, in 
Which case a cooling means may be required. 

[0100] One non-limiting example of a cooling means is a 
heatsink “slug” provided With the aforementioned LuxeonTM 
LED. 

[0101] Cooling may also be achieved by using materials 
such as ceramics, for example alumina or silica, in the 
construction of the illumination device. 
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[0102] In other embodiments, a cooling means may be 
included in the form of a fan-driven air cooler to reduce heat 
Within the illumination device. 

[0103] A non-limiting example of a cooling means appli 
cable to a conventional LED array is described in published 
United States Patent Application 20040185413. 

[0104] LEDs generally operate on very loW poWer con 
sumptions (usually 20 mA per LED and up to 350 mA for 
higher intensity LEDs). Even if many LEDs Were used in an 
array, the total poWer requirement Would still be loW. Thus, 
in principle a battery could be used as the poWer source, 
although this might not be practical for normal, all-day 
clinical use. 

[0105] Preferably, the illumination device of the invention 
Would be connected to 110-240V mains, and a step-doWn 
transformer Would be used to loWer the voltage to 12 or 24V. 
Then, depending on the siZe of the LED array, resistors 
Would be placed in the circuit to limit the voltage. 

[0106] Referring to FIG. 1, dental illumination device 10 
comprises illumination source 11 that comprises housing 12 
having a plurality of LEDs 13 arrayed on re?ective base 14 
of re?ector body 15. Illumination source 11 may comprise 
one or more LED arrays, each comprising as feW as tWo (e.g. 
red and green) LEDs or up to seven LEDs 13, using the 
colours and Wavelengths as hereinbefore described to pro 
duce White light, or near White light of suitable intensity. In 
this regard, the seven LEDs 13 shoWn in FIG. 1 could 
respectively be red, orange, yelloW, green, blue, indigo and 
violet (i.e. Wavelengths at least approximating those 
colours). 
[0107] Referring again to FIG. 1, illumination source 11 is 
electrically connected to resistor(s) 16 via insulated electri 
cal conduit 17 Which is connectable to poWer source 18 via 
insulated electrical conduit 17, such as a 12 or 24V step 
doWn transformer. It Will also be appreciated by persons 
skilled in the art that supply of electrical current may be 
regulated to thereby obtain a desired level of brightness. 

[0108] SWitch 19 is located on housing 12 and alloWs LED 
20 emitting blue light (e.g. 460-470 nm light) to be sWitched 
on and off or to have its output reduced as required. 

[0109] Referring noW to FIG. 2, illumination device 10 
may further comprise light focusing means 30, Which may 
be in the form of a lens and/or collimator for example, to 
facilitate focusing of emitted light into a more con?ned or 
restricted path to thereby maximize intensity over an area of 
illumination. 

[0110] In an alternative embodiment, rather than switching 
off or reducing the output of blue LED 20, “blue/indigo/ 
violet” LEDs 13 could be selected so as to emit Wavelengths 
Which are not those that activate initiator molecules con 
tained Within dental restorative material (eg 465 nm). 
According to this embodiment, “near White” light could be 
emitted at all times during use Without the need to switch off 
or reduce the output of “blue/indigo/violet” LED 20 When 
applying dental restorative material. 

[0111] Alternatively, the LED array could include no 
“blue/indigo/violet” LEDs 20, or feWer “blue/indigo/violet” 
LEDs 20 so that the intensity of these emitted Wavelengths 
of light is reduced to a level insu?icient to initiate substantial 
polymeriZation of a dental restorative material. 
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[0112] An example of an appropriate formula (When using 
LEDs of the same light output capacity) for producing White 
light is a ratio of2 parts blue to 5 parts red to 10 parts green. 

[0113] In a non-limiting example, the illumination source 
could comprise a plurality of LEDs 13 that emit light With 
Wavelengths or “colours” in the ratio 0-2 parts blue, 10 parts 
red and 20 parts green. 

[0114] Illumination device 10 described in FIGS. 1 and 2 
is a complete, stand-alone unit. 

[0115] Alternatively, the LED illumination source 11 may 
be retro-?tted to an existing, conventional dental light, 
perhaps as a replacement “bulb”, to thereby replace the 
standard White light source. 

[0116] In another alternative embodiment, the invention 
provides a dental illumination device 10 Which is attachable, 
mountable or otherWise associable With an existing White 
light source. 

[0117] According to this embodiment, a dentist continues 
to use the White light source except during application of a 
composite ?lling. At that time, the standard, White light 
source is switched off, and the “blue-light de?cient” dental 
illumination device is used during application of a compos 
ite ?lling. 

[0118] One advantage of the invention is that the illumi 
nation device Will produce a clean, bright, White or near 
White light source of su?icient intensity to be useful in a 
dental Workspace. 

[0119] The resultant light Would be closer to “White” in 
colour than conventional incandescent bulbs ?ltered With 
conventional ?lters, and so the dentist Would be able to 
operate in a su?iciently bright ?eld of vieW, and still see 
reasonably true colour. HoWever, Whichever blue Wave 
lengths activate composite polymeriZation Would be absent, 
such that the composite Would remain unaffected. 

[0120] Another advantage of the invention is that LEDs do 
not need high amounts of current compared to incandescent 
bulbs. 

[0121] Yet another advantage of the invention is that LEDs 
do not have ?laments that can burn out, so they Will last 
considerably longer than incandescent light bulbs. 

[0122] The invention also contemplates other embodi 
ments of the inventive concept. 

[0123] In one alternative embodiment, the invention pro 
vides an illumination device comprising a plurality of phos 
phor-coated LEDs. 

[0124] In this regard, a “White LED” may be produced by 
coating a non-blue LED With phosphor. The non-blue light 
emitted excites the phosphor Which then emits other Wave 
lengths to produce resultant “near White” light. The phos 
phor coating could be applied so as to produce emitted “near 
White” light that is de?cient in Wavelengths in the blue 
range. 

[0125] In another particular embodiment, the invention 
provides an illumination device that produces White light by 
focussing red and green light (e.g. LEDs) into a point light 
source, such as using a lens and/or collimating device, 
thereby omitting the blue light source all together. This 
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illumination device could then be used as a substitute for, or 
“retro-?tted” to an overhead operating light. 

[0126] Although the foregoing embodiments have been 
primarily described by Way of LEDs as light emitting 
elements, it is possible that laser light technology may be 
applicable to the present invention by combining laser lights 
of selected Wavelengths to produce a dental illumination 
device of the invention. 

[0127] Throughout the speci?cation the aim has been to 
describe the preferred embodiments of the invention Without 
limiting the invention to any one embodiment or speci?c 
collection of features. It Will therefore be appreciated by 
those of skill in the art that, in light of the instant disclosure, 
various modi?cations and changes can be made in the 
particular embodiments exempli?ed Without departing from 
the scope of the present invention. 

[0128] All computer programs, algorithms, patent and 
scienti?c literature referred to herein is incorporated herein 
by reference. 

1. A dental illumination device comprising an illumina 
tion source Which comprises a plurality of light emitting 
diodes that are incapable of emitting light at selected Wave 
lengths that activate initiator molecules contained Within 
dental restorative material, or Which emit light of said 
selected Wavelengths at an intensity Which is insufficient to 
initiate substantial polymeriZation of a dental restorative 
material. 

2. The dental illumination device of claim 1, Wherein the 
illumination source further comprises one or more light 
emitting elements that are capable of emitting light of a 
Wavelength that activates initiator molecules contained 
Within dental restorative material and Wherein the illumina 
tion device further comprises a sWitching means that is 
operable to switch off said one or more light emitting 
elements. 

3. The dental illumination device of claim 1, Wherein the 
illumination source further comprises one or more light 
emitting elements that are capable of emitting light of a 
Wavelength that activates initiator molecules contained 
Within dental restorative material and Wherein the illumina 
tion device further comprises a sWitching means that is 
operable to reduce the intensity of light emitted by said one 
or more light emitting elements. 

4. The dental illumination device of claim 1, Wherein light 
emitting elements that are capable of emitting light of a 
Wavelength that activates initiator molecules contained 
Within dental restorative material are absent from said 
illumination device. 

5. The dental illumination device of claim 1, Wherein the 
illumination source further comprises one or more light 
emitting elements that are capable of emitting light of a 
Wavelength that activates initiator molecules contained 
Within dental restorative material but at an intensity Which is 
insufficient to initiate substantial polymeriZation of said 
dental restorative material. 
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6. The dental illumination device of claim 1, comprising 
an illumination source that comprises a plurality of light 
emitting diodes that are incapable of emitting light of a 
Wavelength in a range selected from the group consisting of: 

(a) 400 to 500 nm; 

(b) 350 to 470 nm; and 

(c) beloW 350 to 420 nm; 

or Which are capable of emitting light at one or more of 
said Wavelengths at an intensity Which is insu?icient to 
initiate substantial polymerization of said dental restor 
ative material. 

7. The dental illumination device of claim 6, Wherein the 
illumination source is incapable of emitting light of a 
Wavelength in the range 420-480 nm. 

8. The dental illumination device of claim 7, Wherein the 
illumination source is incapable of emitting light of a 
Wavelength in the range 460-470 nm. 

9. The dental illumination device of claim 8, Wherein the 
illumination source is incapable of emitting light of a 
Wavelength at 465 nm. 

10. The dental illumination device of claim 6, Wherein the 
illumination source is incapable of emitting light of a 
Wavelength in the range 360-420 nm. 

11. The dental illumination device of claim 10, Wherein 
the illumination source is incapable of emitting light of a 
Wavelength in the range 380-400 nm. 

12. The dental illumination device of claim 11, Wherein 
the illumination source is capable of emitting light of a 
Wavelength 390 nm. 

13. The dental illumination device of claim 6, Wherein the 
illumination source is incapable of emitting light of a 
Wavelength in the range beloW 350-400 nm. 

14. The dental illumination device of claim 13, Wherein 
the illumination source is incapable of emitting light of a 
Wavelength 360-380 nm. 

15. The dental illumination device of claim 14, Wherein 
the illumination source is incapable of emitting light of a 
Wavelength of 370 nm. 

16. A method of applying a dental restorative material 
including the step of applying the dental restorative material 
to a tooth When the oral cavity is illuminated With light 
produced by the dental illumination device of claim 1. 

17. A method of illuminating a dental Workspace includ 
ing the step of providing illumination With light produced by 
the illumination device of claim 1. 

18. The method of claim 17, Wherein illumination is 
provided When applying a composite to a tooth prior to 
polymeriZation of the dental restorative material. 

19. A method of applying a dental restorative material 
including the step of applying the dental restorative material 
to a tooth When the oral cavity is illuminated With light 
produced by the dental illumination device of claim 2. 

* * * * * 


